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Industry Concentration  
and Regional Innovative Performance 
– Empirical Evidence for Eastern Germany – 
Abstract 
Regarding technological innovativeness, the transformed economy of the former Ger-
man Democratic Republic (GDR) clearly lags behind the Western part of the country. 
To face this weakness, a broad mixture of policy measures was carried out in recent 
years. Particular attention is drawn to the development of industry concentrations and 
economic ‘clusters’. However, little is known about the effectiveness of these policy 
measures regarding how industry concentrations in fact promote innovative performance 
in Eastern Germany. The present study tries to fill this gap by analyzing the relationship 
between  industry  concentration  in  Eastern  Germany  and  regional  innovative  perfor-
mance. Our empirical analysis is based upon the number of patent applications of 22 
manufacturing industries in 22 Eastern German planning regions. The estimated regression 
models indicate an inverted U-shaped relationship between the degree of industry con-
centration and innovative performance. An exceedingly high degree of industry concen-
tration in one region hampers regional innovative output. We discuss policy implica-
tions  of  our  findings  and  give  recommendations  for  future  refinement  of  ‘cluster’-
supporting policy schemes in Eastern Germany.  
 
Keywords:  Industry  concentration;  Agglomeration;  Specialization;  Cluster; 
Innovation; Patents; East Germany 
 
JEL-Classification:  R12; O31; O38; P25 
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Industrielle Konzentration 
und regionale Innovationskraft  
– Empirische Ergebnisse für Ostdeutschland – 
Zusammenfassung 
Sind Regionen mit einer hohen industriellen Konzentration in Ostdeutschland innovati-
ver als weniger spezialisierte Regionen? Dieser Frage geht der vorliegende Beitrag im 
Rahmen  einer  empirischen  Analyse  der  regionsspezifischen  Patentanmeldungen  des 
Verarbeitenden Gewerbes in den Neuen Bundesländern nach. Eine Antwort ist insbe-
sondere deshalb von hoher Bedeutung, da Ostdeutschland im Hinblick auf seine techno-
logische und innovative Leistungsfähigkeit noch immer hinter Westdeutschland zurück-
bleibt  und  wirtschaftspolitische  Maßnahmen in hohem Maß auf die Etablierung von 
Clusterstrukturen  abzielen.  Eine  Einschätzung  der  Effektivität  der  in  Ostdeutschland 
vorhandenen Strukturen existiert bislang allerdings nicht. Die Ergebnisse dieser Unter-
suchung deuten sowohl darauf hin, dass ein gewisses Maß an industrieller Konzentra-
tion in einer Region positive Auswirkungen auf das Innovationsgeschehen hat. Darüber 
hinaus wird aber auch deutlich, dass ein zu hohes Maß an regionaler Konzentration eher 
einen hinderlichen Einfluss auf die regionalen Innovationsaktivitäten nimmt. Der Bei-
trag diskutiert aufbauend auf den Studienergebnissen wirtschaftspolitische Empfehlun-
gen für Ostdeutschland. 
 
Stichworte:  Industrielle Konzentration; Agglomeration; Spezialisierung; Clus-
ter; Innovationen; Patente; Ostdeutschland 
 
JEL-Klassifikation:  R12; O31; O38; P25  
__________________________________________________________________  IWH 
 
IWH-Diskussionspapiere 8/2009  5
Industry Concentration 
and Regional Innovative Performance 
– Empirical Evidence for Eastern Germany – 
1  Introduction 
Regarding technological innovativeness, the German economy still shows major region-
al disparities. While the western part has a high efficient innovation system, the trans-
formed economy of the former German Democratic Republic (GDR) clearly lags be-
hind. As a recent survey of innovation activities by the German Patent and Trade Mark 
Office reveals (DPMA 2006), the annual average number of patent applications per in-
habitant in Eastern Germany (without Berlin) is 2.1 between 2000 and 2005, in Western 
Germany, this number is approximately three times higher with 6.2 patent applications 
per inhabitant during this five-year period. To face this innovative weakness as well as 
the overall structural weakness, a broad mixture of technology- and innovation-policy 
measures were carried out since the German reunification. Within this framework, ex-
ceptionally high attention is drawn to the initiation and development of new as well as 
strengthening  of  existing  industry  concentrations  (e.g.  BMBF  2007).  Besides  an  in-
creased effectiveness of innovation activities, the main objective behind those policy-
driven attempts to support the Eastern German innovation system is to replicate the suc-
cess stories of well-known existing industry concentrations or clusters (e.g. Saxenian 
1991). 
By now, there is only vague knowledge as to whether industry concentrations in Eastern 
Germany were able to generate agglomeration effects. As prior research suggests, the 
process of economic transformation is accompanied by disintegration of the organiza-
tional structures, the loss of headquarters, the disruption of existing supply chains and 
the  invalidation  of  formerly  valuable  network  relations  (Grabher  1994;  Windolf, 
Brinckmann and Kulke 1999; Blum 2007; Rosenfeld, Franz and Heimpold 2007). Con-
sequently, at least there can be doubt if agglomeration effects have been developed dur-
ing the last two decades. In a recent study, Rosenfeld, Franz and Heimpold (2007) iden-
tified industry concentrations in Eastern Germany. Additionally, they investigate wheth-
er  these  industry  concentrations  are  supported  by  network  activities  and  innovatice 
competencences, and therefore have the character of economic clusters. They demon-
strate that these ‘clusters’ are relatively rare and strongly encourage a supporting policy 
strengthening  these  industry  concentrations.  However,  the  authors  admit  that  they 
“…have no clues on the effectiveness of this new policy” (2007, p. 86) and recommend 
that its impact on regional economic growth should be empirically analyzed.  
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Partially drawing upon the results of Rosenfeld, Franz and Heimpold (2007), the present 
study empirically analyzes the relationship between industry concentration in Eastern 
Germany and regional innovative performance. Innovative performance is measured in 
terms of patent applications in 22 manufacturing industries in the period from 2000 to 
2005. Applying the concordance-approach by Schmoch et al. (2003) we were able to as-
sign patent applications to particular industries, which allows for the investigation of the 
effects of industry concentration on regional innovations performance. The following 
section reviews the effects of industry concentration on innovation. Afterwards, Section 
3 discusses the conditions for innovation in Eastern Germany. Section 4 illustrates the 
regional and sectoral distribution of innovation activities in Eastern Germany. Results of 
an econometric model are presented in Section 5. In the concluding Section 6, the more 
general implications of our findings will be discussed.  
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2  The Relationship between Industry Concentration and Innova-
tive Performance 
There are two general dimensions of agglomeration economies with both receiving a 
great deal of attention in the academic world and by governmental policy. While the 
concept of urbanization economies highlights the variety benefits of a diversified eco-
nomic activity for the exchange of complementary knowledge between economic actors 
(Jacobs 1969), by contrast, supporters of the localization economies view emphasize the 
importance of one spatially concentrated industry for knowledge spillovers, firm compe-
titiveness and innovation (Marshall 1920; Arrow 1962; Romer 1986). Following Mar-
shall, a specialized labor market, specialized suppliers and service firms allowing for in-
tra-industry linkages are key factors determining the advantages of those localization 
economies. In addition, drawing on these Marshall-Arrow-Romer (MAR) externalities 
(Glaeser et al. 1992), Porter (1990) emphasizes in his discussion of the ‘cluster’-concept 
the  positive  effects  of  intensified  local  competition,  which  might  be  conducive  to 
growth and innovation activities. The general assumption is that the most important 
knowledge spillovers occur between geographical proximate firms of the same industry.  
The literature of geography of innovation offers a large body of concepts supporting the 
relationship between regional industry concentration and innovative performance. The 
general assumption is that the most important knowledge spillovers are geographically 
bounded (e.g. Jaffe, Trajtenberg and Henderson 1993; Zucker, Darby and Brewer 1998), 
locating in close vicinity to the sources of spillovers becomes crucial for their exploita-
tion (Audretsch and Feldman 1996). Considering innovation efforts in particular, a spa-
tially concentrated industry acts as catalyst for the exchange of experiences, and the 
transfer of valuable information and knowledge, particularly non-codified tacit know-
ledge (Baptista and Swann 1998). The transfer of this kind of knowledge requires fre-
quent personal interactions between actors and is difficult to realize over great distances 
(Malmberg and Maskell 1997). Thus, the homogenous distribution of firms’ knowledge 
and skills within industry concentrations creates a strong basis for intense communica-
tion and co-operation processes. 
Another important channel for the transfer of innovation-related knowledge and tech-
nology within industry concentrations are the effects resulting from higher mobility of 
skilled workers (Marshall 1920; Krugman 1991). Searching costs for employers and 
workers as well decline in industry concentrations. Research has shown that knowledge 
flows from job mobility are limited to a spatially concentrated job market (Saxenian 
1991; Almeida and Kogut 1999), and workers with innovation-related knowledge and 
skills tend to choose their employers locally (Breschi and Lissoni 2001). Thus, know-
ledge spillovers are generated via the transmission and diffusion of knowledge and skills 
embodied in individuals (for instance, engineers or researchers). At the same time, they 
seem to be strongly localized, which implies advantages for firms located within indus-
try concentrations.  
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Though, there is an extant body of empirical literature regarding the impact of industry 
concentration, no final conclusion is possible as to whether there are positive, negative 
or even not any effects of industry concentration on the innovative performance of firms 
or at the regional level. Some studies do not find evidence for the importance of intra-
industry technological spillovers for industry employment growth or innovations at the 
firm-level (e.g. Glaeser et al. 1992; Feldman and Audretsch 1999). In contrast, results of 
other empirical investigations (strongly) support the assumption of a positive relation-
ship between industry concentration and innovative performance of firms located within 
these agglomerations or the respective region (e.g. Audretsch and Feldman 1999; Bap-
tista and Swann 1998; Lobo and Strumsky 2008; Gilbert, McDougall and Audretsch 
2008; Folta, Cooper and Baik 2006). A critical survey on the localization versus urbani-
zation debate in general is provided by Beaudry and Schiffauerova (2008). For Germany 
in particular, there exists little empirical evidence so far. Regarding local employment 
growth on the NUTS-3-level (districts) between an eight-year span (1993-2001), Suede-
kum  and  Blien  (2005)  find  that  MAR-externalities  (i.e.  industry  concentration)  are 
present only in the service sector, but not for manufacturing industries. A recent study 
by Fritsch & Slavtchev (2009) relates industry concentration to the efficiency of regional 
innovation systems (measured by the number of disclosed patent applications per Plan-
ning Region). The authors find an inverse-U relationship, which means regional industry 
concentration beyond a maximum seems to lower regional innovative performance. No 
study explicitly examines the effects of industry concentation in Eastern Germany so far.  
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3  Conditions for Innovation in Eastern Germany 
Although, industry concentration is beneficial for innovation from a theoretical point of 
view and previous empirical work at least partially supports this relationship, with re-
spect to Eastern Germany, important particularities of the innovation system must be 
taken into account. 
Comparable other post-socialist countries in Central and Eastern Europe, the transforma-
tion of the former GDR into a free market economy accompanies with a massive program 
of privatization. While the bigger part of the transition countries realize a voucher privati-
zation (e.g. Pahor, Prašnikar and Ferligoj 2004), the former state-owned conglomerates in 
Eastern Germany were transformed into a multiplicity of firms and offered to foreign in-
vestors (e.g. Blum 2008). While most of these separate plants were taken over by firms 
from West Germany, overall, foreign direct investments (including West Germany) in 
Eastern  Germany  are  much  higher  than  in  other  post-communist  economies  (Günther 
2005). Besides undisputed advantages (e.g. modernization of the capital stock, restructuring 
and technology transfer), this mode of privatization shows some negative effects. In par-
ticular,  this  development  results  in  a  considerable  lack  of  management  functions  and 
headquarters along with the relatively low R&D efforts of the companies (Blum 2007). 
Because the majority of the head offices remain located in Western Germany, subsidiar-
ies/branch plants in East Germany mostly fulfill (rather simple) production or other low-
order tasks (Grabher 1994). Important knowledge spillovers may mainly occur between 
spatially proximate R&D-departments (or headquarters), rather than between production 
plants (Blum 2007). In addition, assuming that headquarters have already well-established 
pipelines for knowledge acquisition and to monitor innovations, they generally do not 
have interest using the surrounding of their (Eastern-German) sub-contractors as a source 
of knowledge (Dyker et al. 2006). These characteristics of the industrial landscape in eastern 
Germany may have an influence on the scope of agglomeration economies in the region.  
A further reason which could have substantial impact on potential effects of industry 
concentration is the missing or limited interconnectedness of economic actors in Eastern 
Germany. Through the process of transformation, existing business network and former-
ly valuable supply chains were widely invalid (Windolf, Brinckmann and Kulke 1999; 
Rosenfeld, Franz and Heimpold 2007). As noted above, large-size manufacturing estab-
lishments are often subsidiaries/branch plants. Because these branch plants/subsidiaries 
were widely integrated into existing networks and production chains of their parent (of-
ten Western German) corporations, they have limited interest in the formation of local 
supply chains (Grabher 1994; Brussig and Dreher 2001). Consequently, although it must 
be emphasized that empirical results are not consistent, the degree of regional coopera-
tion in Eastern Germany generally is perceived as being low (e.g. Heidenreich 2001; 
Wölfl and Ragnitz 2001 – for some contrasting results, see Burssig and Dreher 2001; 
Fritsch 2003; Günther 2004). Interestingly, Günther (2004) shows for Eastern German 
firms that being engaged in network relationships is not conducive to productivity, whe-
reas this effect is significant and positive for Western German firms.  
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4  Innovation Activities in Eastern Germany – Spatial and Sec-
toral Distribution 
Before presenting our econometric model, the following sub-sections describe the Spa-
tial (4.1) and the Sectoral (4.2) distribution of innovation activities in Eastern Germany. 
Subsection 4.3 subsequently describes the innovation performance of Industry-Region-
Combinations (IRC). 
To measure regional innovative performance we refer to the number of patent applica-
tions according to the DPMA (2006). We include all patent applications in a five-year 
span between 2000 and 2005. This multi-year analysis allows considering the high vola-
tility of the annual number of patent applications in the regions. 
Since patents are primarily used in the manufacturing sector the concordance-approach 
by Schmoch et al. (2003) is restricted to manufacturing industries, patent applications 
from the service sector as well as from agriculture are excluded from our analysis. In 
addition, the Planning Region of Berlin is not included in the investigation, because of 
Berlins special position as a capital and the missing transition process in the western 
part of the city. 
We are aware that the application of patents as an indicator for innovative performance 
is criticized for several reasons. For instance, the general increase in the number of pa-
tent applications over time and the influence of economic conditions on the affinity to 
patent  are  criticized  (Griliches  1990;  Schmoch  1999).  Nevertheless,  patents  show  a 
strong relationship to R&D expenditures and therefore are a suitable indicator of both, 
inventive input and output (Griliches 1990). Besides this basic criticism, the use of pa-
tent data as a measure of innovative performance in transition countries has its prob-
lems. The main critic draws on the fact that these regions are usually far away from the 
technological  frontier  and  catch  up  technologically  through  imitative  learning.  This 
process of innovation which takes place when the actors are far away from the technolo-
gical frontier and move up getting closer to it can not be captured with patent indicators 
(Radosevic and Kutlaca 1998). 
4.1  Spatial Distribution of Innovative Activities 
As can be seen from Figure 1, there is a heterogeneous distribution of innovation per-
formance on the level of the planning regions in Eastern Germany. In particular, the map 
reveals  disparities  between  the  northern  and  the  southern  part.  Among  all  (Eastern) 
German  planning  regions;  ‘Mecklenburgische  Seenplatte’,  ‘Vorpommern’,  ‘Altmark’ 
and ‘Uckermark-Barnim’ are the four least innovative planning regions. 
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Figure 1  
Average  annual  number  of  patent  applications  (2000-2005)  per  inhabitant  (2005)  in 
Eastern German planning regions 
 
Source:  DPMA (2006); authors calculation and illustration.   
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4.2  Sectoral Distribution of Innovative Activities 
A more detailed analysis of innovation performance in Eastern Germany on the sectoral 
level requires the assignment of patent applications to specific sectors or industries. Be-
cause, patent application data do not contain specific information with respect to the 
sector of the applicant, but regarding the technical field of the invention, several ap-
proaches were developed since the 1980s to link technical fields and industry classifica-
tion. The first satisfying solution was provided by Schmoch et al. (2003). Based upon an 
extensive analysis of more than 150 000 patent applications, they develop a concordance 
between the technological field of an application and the two-digit level of the NACE 
classification of economic activities. Applying this approach requires detailed informa-
tion about the technical field of the patents, namely at the level of sub-classes of the In-
ternational Patent Classification (IPC) 
Figure 2: 















Source:  Authors illustration. 
Unfortunately, our primary data source (DPMA 2006) does not provide this information 
directly. However, on the regional level (the level of planning regions) it includes in-
formation of patent applications with respect to 31 technical fields (defined by DPMA 
2006),  and  provides  a  concordance  between  these  31  technical  fields  and  the  IPC-
classes. So we were able to compute the number of patent applications at the level of 
IPC-classes in each (planning) region. To assign patent applications in IPC-classes to re-
lated IPC sub-classes, equal frequencies of each sub-class must be assumed. This is 
quite restrictive assumption and may bias our results by leading to and over- or underes-
timation of the actual number of patens of an industry. Following the concordance by 
Schmoch et al. (2003), each resulting patent application at the level of IPC-sub-classes 
 
Concordance between 31 technical 
fields and IPC-classes (DPMA 
2006) 
Number of patent applications in 31 technical fields at the 
regional level in the years 2000-2005 (DPMA 2006) 
Number of patent applications in IPC-classes 
Assignment of patents in IPC-
classes to IPC-sub-classes 
Number of patent applications in IPC-sub-classes 
Relation between IPC-sub-classes 
and 44 industrial sectors (Schmoch 
et al. 2003) 
Number of patent applications in 44 industrial sectors 
Aggregation of the 44 industrial 
sectors to NACE two-digit-level  
Number of patent applications at two-digit-level on regional 
level  
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in each region was distributed to one (or more) of 44 industries, which can be aggre-
gated to a consistent two-digit level without problems. Figure 2 below summaries the 
approach. Of course, the described method is controversial. A principal weakness is the 
implicit assumption, that the relation between technological fields and industrial sectors 
is not only valid on the average of all regions, but also in any specific region. Moreover, 
the possible variation of this relation in time might be a problem.  
Applying this approach by Schmoch et al. (2003) enables us to analyze the sectoral dis-
tribution of innovative activity in Eastern Germany. The number of the patent applica-
tions of the different industries is given in Appendix 1. A total of 15 848 patent applica-
tions were observed for all 22 two-digit manufacturing industries in the five-year period 
under  observation.  Most  patent  applications  in  Eastern  Germany  between  2000  and 
2005 are allotted to the ‘chemical industry’ (NACE Code 22), the ‘machinery industry’ 
(NACE Code 29) and ‘radio and television industry’ (NACE Code 32).  
4.3  A two-dimensional Analysis: Innovation Performance of Industry-
region Combinations 
The combination of both the spatial and the sectoral dimension of innovative activity al-
lows for the analysis of specific (what we might term) industry-region combinations 
(IRCs). A detailed overview with respect to the five most/least innovative IRCs is pro-
Table 1 
Innovation  activities  in  Eastern  Germany:  Top-performing  and low-performing IRCs 
(according to cumulated patent applications; 2000 – 2005). 
Planning region  Industry 
(NACE 
code) 
Patent applications  Specialisation 
rate    Overall  Industry share  Regions share 
Five Most Innovative     
Oberes Elbtal/Osterzgebirge  (32)  604.97  30.1%  17.1%  5.31 
Oberes Elbtal/Osterzgebirge  (29)  555.86  23.0%  15.7%  1.16 
Oberes Elbtal/Osterzgebirge  (24)  509.65  19.0%  14.4%  1.37 
Oberes Elbtal/Osterzgebirge  (30)  421.91  28.0%  11.9%  0.97 
Ostthüringen  (24)  320.20  11.9%  20.3%  1.31 
Five Least Innovative     
Mecklenburgische  
Seenplatte  (18)  0.17  1.5%  0.1%  0.15 
Altmark  (19)  0.15  0.7%  0.2%  0.04 
Vorpommern  (18)  0.14  1.2%  0.1%  0.04 
Uckermark-Barnim  (18)  0.14  1.2%  0.1%  0.18 
Altmark  (18)  0.09  0.8%  0.1%  0.13 
Source: Authors calculations.  
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vided in Table 1. The most common region among the five most innovative IRCs is 
‘Oberes Elbtal/Osterzgebirge’, which is the planning region including the city of Dres-
den. The respective industries (NACE codes 24, 29, 30, and 32) yield almost 60% of 
this regions’ overall patent applications. Moreover, the more innovative industries in 
Eastern Germany seem to be more regionally concentrated than low performing indus-
tries, as suggested by a comparison of the specialisation rate (last column in Table 1, de-
scription below). This descriptive result might be a first indication for positive effects of 
industry concentration on regional innovative performance in the Eastern German inno-
vation system.  
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5  Econometric Model 
To further analyze the impact of industry concentration on regional innovative perfor-
mance in Eastern Germany, an econometric model was estimated. The innovative per-
formance of the IRCs (as dependent variable) was identified as described in Section 3. 
We estimate a pooled model including all 22 manufacturing industries in 22 planning 
regions, leading to a sample size of 484 IRCs. Because of missing data for some IRCs 
(for instance, the tobacco industry is only present in a few regions), the sample was re-
duced to 377 observations. 
5.1  Measures of Industry Concentration 
It is unclear, which of the many possible indicators might be most effective to capture 
the degree of industry concentration and MAR externalities respectively, and empirical 
support varies according to the indicator utilized (Beaudry and Schiffauerova 2008). To 
avoid potential bias and to ensure the widest possible comparability of our results with 
previous studies, we use three different variables to measure industry concentration. For 
the calculation of all three indicators, we rely on employment data from the German So-
cial Insurance Statistics for the year 2003. This database meets with the NACE Rev.1 
classification of economic activities and contains the number of employees for each firm 
at the NUTS-3 level (see Fritsch and Brixy 2004 for a description). While this database 
has the huge benefit of recording separate locations of multi-establishment enterprises, a 
disadvantage is that only employees participating in the German social insurance system 
are recorded. Freelancers or self-employed persons are not considered. 
First, we use the rather simple and frequently used (Beaudry and Schiffauerova 2008) 
indicator of absolute industry size, that is own industry employment in the respective re-
gion, to measure the degree of industry concentration. Secondly, as stated in the intro-
duction,  a  more  recent  study  of  Eastern  German  economic  ‘clusters’  by  Rosenfeld, 
Franz and Heimpold (2007) introduces the concept of spatially concentrated industries 
(SCIs). Drawing on this concept, we specify an alternative dummy variable SCI. Similar 
to Rosenfeld, Franz and Heimpold (2007), a SCI is assigned to an IRC, if this industry 
in the planning region is one of the three most important locations in Eastern Germany 
(in terms of absolute industry employment). Third, we employ the well-known measure 
of industry specialization (e.g. Glaeser et al. 1992; Feldman and Audretsch 1999). This 
relative measure (also known as location quotient) is the most frequently used indicator 
to capture the degree of industry concentration (Beaudry and Schiffauerova 2008). In-
dustry specialization is defined as the share of total regional employment accounted for 
by one particular industry employment in that region relative to this share in the Eastern 
German economy. The higher the resulting value for a given IRC, the more concentrated 
is the respective industry in the corresponding (planning) region. Statistically significant  
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positive coefficient of the corresponding variables would imply that industry concentra-
tion is positively associated with IRC innovative performance. 
5.2  Further Determinates of Innovation Performance 
Besides variables measuring the degree of industry concentration, we include further de-
terminants of IRCs innovation performance. First, prior research has emphasized the deci-
sive role inter-firm networks play for successful innovation processes (e.g. DeBresson and 
Amesse 1991; Freeman 1991; Hagedoorn and Schakenraad 1994). Effective networking 
provides  valuable  opportunities  for  the  exchange  of  knowledge  and  ideas,  technology 
transfer and collective learning. To identify innovation-related network relationships, Ro-
senfeld, Franz and Heimpold (2007) focus on networks showing a certain degree of forma-
lization. They screen public available data sources (e.g. internet platforms about networks 
that receive public funding) and conduct a survey among governmental administrations, 
regional development agencies and chambers of industry and commerce. The resulting 
networks were assigned to particular IRCs (see Rosenfeld, Franz and Heimpold 2007 for a 
description of the data). We employ these data and generate a dummy variable business 
networks, which takes the value one, if at least one formalized network can be identified in 
the particular IRC. Second, employment data from the German Social Insurance Statistics 
(see above) is used to capture the number of R&D-employees in the IRCs. Specifically, 
employees holding a university degree and that are labeled as 'engineer', 'chemist', physi-
cian', 'mathematician' or as 'other natural scientist' are defined as R&D-employees. Indus-
try R&D employment is used as a proxy for the input in the innovation process. Besides 
these IRCs' characteristics, we include two variables that describe the respective planning 
regions and control for more general economic conditions. We expect that a high GDP per 
capita indicates favorable conditions for innovation activities. Moreover, since agglome-
rated areas provide a wide range of knowledge and ideas (Jacobs 1969), we expect that 
population density (as proxy for urbanization effects) promotes innovation success. The 
data of both variables for the year 2003 were taken from the German Federal Statistical 
Office (‘Statistisches Bundesamt’). The correlations as well as descriptive statistics of the 
included variables can be found in the Appendix. 
5.3  Regression Results 
Model I includes industry size as indicator of industry concentration, Model II refers to 
the alternative concept of spatially concentrated industries (SCIs) and Model III uses the 
measure of industry specialization. Table 2 shows the estimation results. Each model is 
estimated with 21 industry controls (‘manufacture of chemicals and chemical products’, 
NACE-Code 24 serves as reference category). However, the respective variables are 
omitted in Table 4, but the complete regression results can be found in the Appendix 3. 
An in depth-discussion of the findings is held in the concluding section of this article.  
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With respect to the central research question of this article as to whether industry con-
centration in Eastern Germany promote innovative performance, regression results are 
twofold. First, for industry size as well as for SCIs, statistically significant positive ef-
fects on innovative performance can be found. This result suggests that industry concen-
tration per se (measured in terms of absolute industry employment in one region) is as-
sociated with higher patenting activity in Eastern Germany. More remarkably, the re-
gression result of Model III also gives some evidence of a non-linear relationship be-
tween the degree of industry specialization and innovation. While the results indicate 
that higher industry concentration in Eastern Germany positively affects innovation out-
put on the regional level (Ind_Spec), the ‘minus’ of the coefficient of the square of this 
variable (Ind_Spec (square)) provides evidence for an inverted-U relationship. 
Table 2: 
Regression results of the determinants of innovative performance of manufacturing in-
dustries in Eastern German planning regions (standard errors in parentheses) 
Dependent variable: Number of industry patent applications in planning region (ln) 
  I  II  III 
Indicators of industry  concentration 
   Industry size (IRC employment) (ln)  0.182  (0.026)***  -  -  -  - 
   SCI (dummy)  -  -  0.169  (0.066)**  -  - 
   Ind_SPEC  -  -  -  -  0.079  (0.028)*** 
   Ind_SPEC (square)  -  -  -  -  - 0.003  (0.001)*** 
Characteristics of IRC             
   Business networks (dummy)  0.100  (0.054)*  0.150  (0.057)***  0.153  (0.056)*** 
   Industry R&D employment (IRC share) (ln)  0.077  (0.030)**  0.082  (0.031)***  0.087  (0.031)*** 
Regional characteristics              
   GDP per capita (ln)  1.281  (0.148)***  1.280  (0.156)***  1.332  (0.159)*** 
   Population density (ln)  1.023  (0.051)***  1.156  (0.049)***  1.175  (0.048)*** 
Industry controls (output omitted)              
Constant  - 5.365  (0.485)***  - 4.805  (0.510)***  - 5.087  (0.517)*** 
   Observations (IRCs)  377  377  377 
   R-square / R-square adjusted  0.934 / 0.929  0.926 / 0.921  0.926 / 0.921 
   F (Prob > F)  189.86 (0.000)***  168.35 (0.000)***  162.35 (0.000)*** 
*, **, *** indicates statistical significance on 10%, 5%, 1%-level. 
Source:  Authors calculations. 
Considering business networks, we find significant positive effects in all three models. 
We also find a statistically significant positive relationship between regional innovative 
performance and the share of IRCs’ R&D employment. Accordingly, this result high-
lights the importance of private sectors R&D inputs for successful innovation processes 
in Eastern Germany. Furthermore, region with a high GDP and a dense population seem 
to favor the number of patent applications.  
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6  Conclusions 
Recently, Rosenfeld, Franz and Heimpold (2007) recommend a regional economic poli-
cy for Eastern Germany that strongly supports and strengthens industry concentrations. 
They presume that as a result of agglomeration economics such concentrated policy 
measures will be more effective than area-wide measures to stimulate economic growth 
and innovation. But empirical evidence that investigates this relationship is missing so 
far. Therefore, the present study poses the research question(s): Do concentrations of 
manufacturing industries promote innovative performance in Eastern Germany? 
Absolute measures of industry concentration unequivocally notice a statistically positive 
relationship between innovation performance of East German planning regions and the 
extent to which industries are concentrated in that region. Therefore, our findings seem 
to be in line with more general findings on the effects of MAR externalities on innova-
tion (see section 2.1). However, using a relative measure of industry concentration and 
relating it to innovative performance of Eastern German (planning) regions yields a re-
markable result. Specifically, we find that industry concentration in Eastern German re-
gions beyond a certain maximum level seems to decrease regional innovative perfor-
mance. This result reinforces prior research, where such an inverse-U relationship has 
been  detected  (Folta,  Cooper  and  Baik  2006;  Fritsch  and  Slavtchev  2009).  In  other 
words, if manufacturing industries in Eastern Germany exhibit an exceedingly high de-
gree of concentration in a specific region, this has negative effects on the innovative per-
formance of that region. 
And what do our empirical findings imply for the concrete design and future refinement 
of supporting policy schemes in Eastern Germany? It seems likely that our results seem 
to confirm the concerns of Blum (2007) and Rosenfeld, Franz and Heimpold (2007): 
The Eastern German economy widely lacks important headquarters and R&D depart-
ments and, therefore, huge industry concentrations primarily are based on agglomera-
tions of pure production tasks/facilities. For instance, consider the industry ‘Manufactur-
ing of motor vehicles’ in the planning region of ‘Südwestsachsen’ (see Figure 1). This 
industry has one of the highest specialization rates of all Eastern German IRCs with 
5.15. However, approximately 75% of all IRCs employees (over 8 000) are working in 
one local production plant (Volkswagen in the city of Zwickau). Although there is no 
empirical justification for this point, it is questionable to what extent (MAR-) agglome-
ration economies can occur in this surrounding.  
In this respect, policy-makers (not only in Eastern Germany) should keep in mind that 
the  formation  of  successful  ‘cluster’  structures  is  a  long  term  and particularly path-
dependent process which involves continues efforts on all governmental levels (Bosch-
ma and Lambooy 1999). According to our results, the more/ most innovative IRCs (see 
Table 2) can look back on a long tradition in specific industries accompanied with the 
regional accumulation of human capital, knowledge and institutions. For instance, the  
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planning  region  ‘Oberes  Elbtal/Osterzgebirge’  has  a  history  in  microelectronics  and 
semiconductors  (belonging  to  NACE-Code  32  ‘radio,  television  and  communication 
equipment’), which can be traced back to the efforts of the formerly central planned 
GDR to establish Dresden as worldwide competitive industry location. 
This path-dependency is further emphasized by the regression results regarding the ef-
fects of business networks. For considerable time, the support of regional networks is a 
common tool, to foster the economic development in Germany (e.g. Eickelpasch and 
Fritsch 2005). Those IRCs in Eastern Germany that could not develop formalized net-
works yet perform significantly weaker in terms of innovative output. Therefore, follow-
ing Rosenfeld et al. (2007) we strongly recommend intensifying policy support for re-
gional networking. This is important because the simple co-location of potential partners 
in (close) proximity (e.g. firms, universities, R&D organizations, governmental institu-
tions, trade associations) might be insufficient for the transfer of knowledge/technology 
(Boschma 2005). Governmental support programs in Eastern Germany should not only 
aim to initiate ‘clusters’. Rather such policies should recognize the network dimension 
and build on existing preconditions (i.e. specific technological trajectories). Ignoring the 
local- or regional-specific strengths may be a wasting of valuable resources for success-
ful economic re-structuring.  
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Appendix 1: 
Manufacturing industries in Eastern Germany; ordered by the number of patent applica-
tions between 2000 and 2005 
Code   Industry  Patent applications 
(24)  Manufacture of chemicals and chemical products   2688.4 
(29)  Manufacture of machinery and equipment n.e.c.   2417.7 
(32)  Manufacture of radio, television and communication equipment and apparatus  2011.7 
(34)  Manufacture of motor vehicles, trailers and semi-trailers  1607.1 
(30)  Manufacture of office machinery and computers  1508.5 
(33)  Manufacture of medical, precision and optical instruments, watches and clocks  1231.6 
(31)  Manufacture of electrical machinery and apparatus n.e.c.  656.2 
(28)  Manufacture of fabricated metal products (except machinery and equipment)  612.2 
(35)  Manufacture of other transport equipment  601.9 
(27)  Manufacture of basic metals  453.4 
(26)  Manufacture of other non-metallic mineral products  364.4 
(15)  Manufacture of food and beverages  357.7 
(25)  Manufacture of rubber and plastic products  316.2 
(23)  Manufacture of coke, refined petroleum products and nuclear fuel  313.8 
(36)  Manufacture of furniture; manufacturing n.e.c.  291.8 
(21)  Manufacturing of pulp, paper and paper products  195.4 
(17)  Manufacture of textiles  72.5 
(22)  Publishing, printing and reproduction of recorded media  45.3 
(16)  Manufacture of tobacco products  40.9 
(20)  Manufacture of wood and of products of wood and cork; articles of straw and 
plaiting materials 
27.7 
(19)  Tanning and dressing of leather; manufacture of luggage, handbags, sadlery, 
harness and footwear 
21.5 
(18)  Manufacture of wearing apparel, dressing and dying of fur  11.7 
Source:  Authors calculations.  
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Appendix 2: 
Descriptive statistics and bivariate correlation matrix 
Variable  Mean  Std. Devia-
tion 
(1)  (2)  (3)  (4)  (5)  (6)  (7) 
(1)  Patents (ln)  2.683  1.555               
(2)  Industry size (ln)  6.927  1.288  0.292             
(3)  SCI (dummy)  0.172  0.378  0.094  0.326           
(4)  Ind_SPEC  1.261  1.888  -0.086  0.204  0.456         
(5)  Business networks 
(dummy)  0.520  0.500  0.363  0.370  0.101  -0.045       
(6)  Industry R&D employ-
ment (ln) 
-4.103  1.130  0.557  -0.082  0.084  0.082  0.106     
(7)  GDP per capita (ln)  3.036  0.149  0.222  0.084  0.050  -0.136  0.111  0.026   
(8)  Population density (ln)  4.855  0.510  0.354  0.318  0.334  0.020  0.152  0.050  0.187 
Source:  Authors calculations.  
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Appendix 3: 
Complete regressions results including industry dummies 
  Model I  Model II  Model III 
Indicators of industry concentration 
   Industry size (IRC employment) (ln)  0.182  (0.026) ***  -  -  -  - 
   SCI (dummy)  -  -  0.169  (0.066) **  -  - 
   Ind_SPEC  -  -  -  -  0.079  (0.028) *** 
   Ind_SPEC (square)  -  -  -  -  - 0.003  (0.001) *** 
Characteristics of IRC             
   Business networks (dummy)  0.100  (0.054) *  0.150  (0.057) ***  0.153  (0.056) *** 
   Industry R&D employment (IRC share) (ln)  0.077  (0.030) **  0.082  (0.031) ***  0.087  (0.031) *** 
Regional characteristics              
   GDP per capita (ln)  1.281  (0.148) ***  1.280  (0.156) ***  1.332  (0.159) *** 
   Population density (ln)  1.023  (0.051) ***  1.156  (0.049) ***  1.175  (0.048) *** 
Industry controls (reference industry 24) a 
   (15) Food and beverages  - 2.133  (0.151)  - 1.830  (0.153)  - 1.827  (0.153) 
   (16) Tobacco products  - 3.625  (0.263)  - 4.009  (0.278)  - 4.182  (0.297) 
   (17) Textiles  - 3.373  (0.152)  - 3.500  (0.161)  - 3.510  (0.161) 
   (18) Wearing apparel, dressing and dying of fur  - 4.970  (0.205)  - 5.222  (0.217)  - 5.234  (0.217) 
   (19) Tanning and dressing of leather…  - 4.346  (0.218)  - 4.632  (0.231)  - 4.656  (0.232) 
   (20) Wood and of products of wood and cork…  - 4.301  (0.139)  - 4.305  (0.147)  - 4.308  (0.147) 
   (21) Pulp, paper and paper products  - 2.419  (0.139)  - 2.522  (0.147)  - 2.522  (0.147) 
   (22) Publishing, printing…  - 4.067  (0.156)  - 4.001  (0.165)  - 3.988  (0.164) 
   (23) Manufacture of coke…  - 1.708  (0.215)  - 2.073  (0.225)  - 1.974  (0.244) 
   (25) Rubber and plastic products  - 2.103  (0.133)  - 2.008  (0.139)  - 2.018  (0.139) 
   (26) Other non-metallic mineral products  - 2.001  (0.132)  - 1.875  (0.138)  - 1.876  (0.138) 
   (27) Manufacture of basic metals  - 1.840  (0.129)  - 1.795  (0.136)  - 1.796  (0.136) 
   (28) Fabricated metal products…  - 1.702  (0.135)  - 1.425  (0.136)  - 1.426  (0.136) 
   (29) Machinery and equipment n.e.c.   - 0.370  (0.130)  - 0.171  (0.134) †  - 0.171  (0.134) † 
   (30) Office machinery and computers   - 0.035  (0.168) †  - 0.478  (0.166)  - 0.501  (0.166) 
   (31) Electrical machinery and apparatus n.e.c.  - 1.485  (0.130)  - 1.470  (0.138)  - 1.470  (0.138) 
   (32) Radio, television…   - 0.377  (0.133)  - 0.489  (0.140)  - 0.482  (0.140) 
   (33) Medical, precision and optical instru-
ments…   - 0.894  (0.129)  - 0.825  (0.136)  - 0.826  (0.136) 
   (34) Motor vehicles, trailers and semi-trailers   - 0.393  (0.128)  - 0.457  (0.135)  - 0.451  (0.135) 
   (35) Other transport equipment   - 1.389  (0.129)  - 1.428  (0.136)  - 1.444  (0.136) 
   (36) Furniture; manufacturing n.e.c.  - 2.013  (0.141)  - 1.969  (0.149)  - 1.971  (0.149) 
Constant  - 5.365  (0.485)  - 4.805  (0.510)  - 5.087  (0.517) 
   Observations (IRCs)  377  377  377 
   R-square / R-square adjusted  0.934 / 0.929  0.926 / 0.921  0.926 / 0.921 
   F (Prob > F)  189.86 (0.000) ***  168.35 (0.000) ***  162.35 (0.000) *** 
*, **, *** indicates statistical significance on 10%, 5%, 1%-level. – 
a All industry controls are statistically significant on 1%-level 
unless denoted (†). 
Source:  Authors calculations. 